Thymidylate synthase inhibition triggers apoptosis via caspases-8 and -9 in both wild-type and mutant p53 colon cancer cell lines.
Thymidylate synthase (TS) is an important target for chemotherapy and increased levels are associated with resistance to colorectal cancer chemotherapy. TS can be inhibited by 5-fluorouracil (5-FU) and antifolates, ultimately resulting in apoptosis. We aimed to clarify whether activation of caspases and Fas signalling are crucial for the onset of apoptosis after specific inhibition of TS and whether p53 plays a role in activation of these downstream processes. For this purpose, wild-type (wt) and mutant (mt) p53 colon cancer cell lines, Lovo and WiDr, respectively, transfected with mt- and wt-p53, were treated with the specific TS inhibitor, AG337. Treatment with 10xIC(50) values of AG337 for 48 h resulted in S phase arrest in all Lovo and WiDr cells (up to 50% of cells being in S phase), irrespective of their p53 status. After 72 h, the induction of apoptosis was most pronounced in the AG337-sensitive cells. Approximately 30% apoptosis was detected in all of the WiDr cells, 20% in Lovo li (non-functional p53), 12-14% in Lovo 92 and B2 (wt p53) and only 7% in Lovo 175x2 cells (mt p53 transfected). The induction of apoptosis in Lovo cells, as determined using the classical sub-G1 peak after propidium iodide (PI) staining, was associated with an increase in the expression of Fas receptor. In addition, synergistic increases in apoptosis from approximately 10 to 35% after 48 h could be detected after simultaneous treatment of AG337 and the Fas activator antibody, CH11. Only additive effects were measurable in WiDr cells, without an increase in Fas receptor expression. Surprisingly, the Fas inhibitor, ZB4, could not decrease the amount of cell death in both cell lines after AG337 treatment. In contrast, simultaneous exposure of Lovo and WiDr cells to AG337 and inhibitors of caspases 8, 9 and 3 caused a decrease in the number of apoptotic cells compared with AG337 exposure alone. Inhibition of apoptosis by approximately 10-80% in Lovo and approximately 70-80% in WiDr cells could be detected. In conclusion, these results indicate that apoptosis induced after specific inhibition of TS is mediated via the caspases, but without clear involvement of Fas signalling. The status of p53 did not affect the onset of apoptosis by these caspases.